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Box No, I Basis of the report 



1, 



S SSSSllfo^ ^^^^"^ ^" international application in the language in which it was 

Tiled, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language . 
which IS the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/or 55.3) 

^' 11!1uJh2^LV?J^^ wTl"*®* international application, this report is based on (replacement sheets which 
nave been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as originally filed" and are not annexed to this report): 

Description, Pages 

1 "25 as originally filed 

Sequence listings part of the description, Pages 
1 as originally filed 

Claims, Numbers 

1 filed with telefax on 22.09.2005 

Drawings. Sheets 

1 as originally filed 

El a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

O any table(s) related to sequence listing (specify): 

^' ™s report has been established as if (some of) the amendments annexed to this report and listed below 
SupS?mentel B^^ considered to go beyond the disclosure as filed, as indicated in the 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may Jbe mariced "superseded. « 
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Box No. II Priority 

1 . ^ This report has been established as if no priority had been claimed due to the failure to furnish within the 

prescribed time limit the requested: 

IS! copy of the earlier application whose priority has been claimed (Rule 66.7(a)). 

□ translation of the earlier application whose priority has been claimed (Rule 66.7(b)). 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 

been found invalid (Rule 64.1). Thus for the purposes of this report, the international filing date indicated 
above is considered to be the relevant date. 

3. Additional observations, if necessary: 



Box No. IV Lack of unity of invention 

1 . El In response to the invitation to restrict or pay additional fees, the applicant has: 

□ restricted the claims. 
IS paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied with and chose, according to 

Rule 68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1 , 13,2 and 13.3 
is 

□ complied with. 

□ not complied with for the following reasons: 

4. Consequently, this report has been established in respect of the following parts of the international application: 
ISI all parts. 

□ the parts relating to claims Nos. . 
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Box No. V Reasoned statennent under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statennent 



Novelty (N) 


Yes: 


Claims 


1-42 




No: 


Clainns 


None 


Inventive step (IS) 


Yes: 


Clainns 


1-42 




No: 


Claims 


None 


Industrial applicability (lA) 


Yes: 


Claims 


1-42 




No: 


Claims 


None 



2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No, VI Certain documents cited 

1 . Certain published documents (Rule 70.10} 
and for 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 



Box No. VII Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Supplemental Box relating to Sequence Listing 

Continuation of Box I, item 2: 

1 . With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this report has been established on the basis of: 

a. type of material: 

ISI a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

H in written format 

ISI in computer readable fonm 

c. time of filing/furnishing: 

El contained in the international application as filed 

H filed together with the international application in computer readable form 

□ furnished subsequently to this Authority for the purposes of search and>br examination 

□ received by this Authority as an amendment on 

2. □ In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating 

thereto has been filed or furnished, the required statements that the information in the subsequent or 
additional copies is identical to that in the application as filed or does not go beyond the application as filed, 
as appropriate, were furnished. 

3. Additional observations, if necessary: 
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Re Item IV 

Lack of unity of invention 

The present claim were found to lack unity at tlie search stage. The inventions are grouped 
as follows: 

Claims 1-29: Compound of formula (I) and method for detecting or measuring the 
presence of organophosphatase enzyme in a fluid or Immobilized on a 
solid support. 

Claims 30-42: Compound of formula (II) and method for detecting or measuring the 
presence of organophosphatase enzyme in a fluid or immobilized on a 
solid support. 

The only concept which could possibly link the subject-matter of claims 1 -42 of the present 
application, as required by Rule 13.1 POT, could be seen In providing a phosphodiester 
compound further characterised by having a bicyclic heteroaromatic moiety (chromene) 
attached to the phosphate, and which after hydrolysis by a phosphatase generates a 
fluorescent entity. 

This concept is however known from the prior art (see Home et al WO02/092803, pages 
33-35 and figure 1) which describes coroxon and dMUP (which both fall within the scope 
of independent claim 1), among others, as substrates of organophosphate dihydrolase (a 
specific phosphatase). Further, Schabert et al (EP0949266; page 2, paragraphs 
0006-0009; page 4, compound (II); page 9, example 3) describes MeU-phos-inositol which 
upon interaction with PI-PCL becomes fluorescent. 

From these documents it is concluded that the concept linking the two above defined 
inventions Is not new and cannot be seen as a common inventive concept. Therefore, the 
problem to be solved by the present application can be seen in the concept of providing 
new fluorogenic compounds bearing a phosphodiester in order to detect the presence of 
a phosphatase. 

The compounds of formula (I) and (II) constitute therefore two different alternatives to the 
problem to be solved and the application as filed is considered to lack unity (rule 13.1 
PCT). 

Re item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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1 . Reference is made to the following documents: 
D1: WO 02/092803 A 
D2: EP-A-0 949 266 

D3: BIOSCIENCE REPORTS, vol. 19, no. 2, April 1999, pages 81-87, 
D4: WO 03/020984 A 
D5: WO 03/020734 A 
D6: US-A-5 01 1 964 

D7: JOURNAL OF BIOLOGICAL CHEMISTRY, vol. 268, no. 9, 1 993, pages 631 6- 

6322, 
D8: GB 972 981 A 
D9: US-A-3 457 332 
D10: US-A-5 998 593 
D1 1 : US-A-5 981 207 

D1 2: ANALYTICAL BIOCHEMISTRY, vol. 273, no. 1 , 1 999, pages 41 -48, 
D13: WO 03/088990 A 

D14: JOURNAL OF BIOMOLECULAR SCREENING, vol. 4, no. 6, December 

1999, pages 327-334, 
D1 5: BIOORGANIC & MEDICINAL CHEMISTRY LETTERS, vol. 9, no. 1 0, 1 7 

May 1999, pages 1395-1396, 
D16: US-A-5 830 666 
D17: US-A-5 773 236 

D1 8: BIOCONJUGATE CHEMISTRY, vol. 1 2, no. 2, March 2001 , pages 307- 
313, 

D19: BIOCHIMICA ET BIOPHYSICA ACTA. vol. 1601, no. 1. 19 November 
2002, pages 19-28 

D13 which is an intermediate document, filed on 14.04.2003, published on 
30.10.2003 and claiming a priority right on 15.04.2002, is not prior art according to 
the Chap II PCT proceedings (and will not be used at this stage (Rule 70.10 POT)). 
Nevertheless, the Applicant is informed that the content of this document seems to 
affect the novelty of the present application and could thus become relevant in the 
national/regional phase. Moreover, should the priority of the present application not 
be valid, D13 could become also relevant for inventive step. 

A Preliminary opinion relating to the first invention represented by claims 1-29 
and defined as follows: 

Compound of formula (I) and method for detecting or measuring the presence 
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of organophosphatase enzyme in a fluid or immobilized on a solid support. 

2. Novelty (Article 33(2) PCT): 

By restricting the claims, the documents cited in the search report no longer affect the 
novelty of the present claims 1-29. 

3. Inventive merit (Article 33(3) POT): 

D1 (pages 3-9; pages 33 and 34), which is the closest prior art, discloses a method 
for detecting organophosphatases in a sample and provides different compounds to 
be used in this method. 

The compounds of present claim 1 distinguishes themselves from D1 in that the acid 
functions of the phosphate are esterified by an ethyl group. 
The technical effect obtained by these ester groups is that the compounds are 
suitable for the detection of paraoxonase. 

Thus, the problem to be solved by the present claim 1 is to provide a compound for 
specifically and selectively detect the organophosphatase (paraoxonase) activity 
in a biological fluid. 

As demonstrated In example 8 of the description, compounds which are not phospho- 
esters are not suitable for the detection of paraoxonase. Therefore, the solution which 
consists in the use of compounds having the phosphate group esterified is not 
obvious in the light of D1 and an inventive merit for these compounds can be 
recognised. 

Consequently, the compounds of claims 1-8 as well as the methods involving them 
(claims 9-29) are considered to demonstrate an inventive merit and fulfil the 
requirements of Article 33(3) PCT. 

4. Industrial applicability (Article 33(4) PCT): 

Due to the nature of the claims, an Industrial applicability of the invention is obvious 
and claims 1-29 of the present application are considered to fulfil the requirements 
of Article 33(4) PCT. 

B Preliminary opinion relating to the second invention represented by claims 30- 
42 and defined as follows: 

Compound of foirnula (II) and method for detecting or measuring the presence 
of organophosphatase enzyme in a fluid or immobilized on a solid support. 

5. Novelty (Article 33(2) PCT): 
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7. 



Since none of the cited documents describes a fluorescein derivative bearing one or 
two substituted phosphate residues, the compound of claims 30-39 and the methods 
of claims 40-42 are considered to be novel and fulfil the requirements of Article 
33(2) PCT. 

Inventive merit (Article 33(3) PCT): 

D15 (page 1395, scheme; page 1396, table and figure), which is considered to be 
the closest prior art, concerns fluorescein substrates for phosphatase enzyme in 
order to assay the enzyme. 

The derivatives of claim 30 of the present invention distinguish themselves from D15 
by the presence of a substituent different from hydrogen on the phosphates. 
The technical effect achieved by these esters Is in the specific detection of 
organophosphatases in a fluid, therefore, the problem to be solved by the present 
invention consists in providing new compounds suitable for the specific detection of 
organophosphatase. 

Since phosphate substituted fluorescein analogues are not known form the prior art 
as substrates for organophosphatase, an inventive merit for the compounds of claim 
30 can be recognised. Thus, the compounds of claims 30-39 and the method using 
them (claims 40-42) are considered to involve an inventive merit and fulfil the 
requirements of Article 33(3) PCT. 

Industrial applicability (Article 33(4) PCT): 

An industrial applicability of the invention is obvious and claims 30-42 of the present 
invention are considered to fulfil the requirements of Article 33(4) PCT. 

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in D1-D12 and D14-19 are not mentioned in the description, nor are these 
documents identified therein. 
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Certain documents cited 



Certain published documents 



Application No 
Patent No 



Publication date 
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Filing date 
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WHAT IS CLAIMED IS: 

I . A compound of the fbimula I: 




B} is selected from the group consisting of H, cyano, Ci-Ce alkyl, d-Ce 
perfluoroalkyl, Cz-Ce alkenyJ, Cz-Cs alkynyl, aiyl, andhetetoaiyl, fonnyl, caiboxamid0 of die 
fiannula -(C=0)NR^R^ where and are independently H, alkyl having 1-6 carbon atoms, 
an aiyl, or R' and R* taken togetiier forai a saturated 5- or 6- membered ring having the 
formula -(CH2)2-M-(CH2)2- vwhace the ring moiety M is a single bond, an oxygen atom, a 
metlcrlene group, or the secondary amine -NR^- wheie R' is H or alkyl having 1-6 carbon 
atoms; 

R* is selected from Ihe group consisting of H, hydroxyl, cyano, nitio, halo, amino, 
amido, azido, acetal, ketal, imido, sulfb, sulfbnyl, sulfinyl, sulfomefliyl, salt of sulfomethyl, 
iMocyanato, aldehydo, keto, carbamoyl, urethane, uieido, guanidino. Ci-Ce alkylamino, Ci- 
Cfi acylamino, Cj-Ce alkylamido, Ci-Ce alkyl, Ci-Ce alkoxy, Cj-Cs perfluoroalkyl, 
halomethyl. Ci-Cs alkylthio, Cs-Cg cycloalkyl, Ci-Cs haloalkyl, Cj-Cg halocycloallgrl, Ci-Cg 
l^drojqralkyl, Cs-Cs hydioxycycloalkyl, Cj-Ce alkoxy Cj-Cg alkyl, Cj-Ce alkoxycarbonyl, 
C2-C6 alkoxycarbonyl d-Cs alkyl, carboxy Ci-Ce alkyl, carboxy Ci-Q alkoxy, dicarboxy Ct- 
Cfi alkyl, dicaibpxy Ci-Ce alkoxy, Cz-Ce cyanoalkyl, phosphono Ci-Cs alkyl, phosphoiyl d- 
Ce alkyl, mono-, di-, andtrisaccharides, nucleic acids, oligonucleotides, amino acids, 
peptides, and proteins, and Cz-Ce alfcenyl, Cj-Ce alkynyl, aiyl, aiylcarbonyl, and heteroaryl, 
v(hich may be optionally substituted with a substituent selected from the group consisting of 
I^dxoxyl, cyano, nilro, halo, amino, amido, azido, acetal, ketal, imido, sulfo, sulfonyl, 
sulfinyl, thiocyanato, aldehydo, keto, carbamoyl, urethane, ureido, and guanidine; 

R^ is H or Ci-Ce a3koxy, 

R' and R" are ethyl; 

R^ and R' are halo; and 
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X*, X^ and are independently O or S. 

2. The compound of claim 1, v^eiein R"* is selected fipom the gioup consisting of 
H, cyano, siilfomethyl, salt of sulfomeHiyl, aiyl, Cj-Ce alkyl, Ci-Ce alkoxy, and Ci-Ce 
periluoToalkyl. 

3. The compound of claim 2, herein is selected fiom the group consisting of 
Ci-Ce allgrL 

4. The compound of claim 3, v?herein R"* is methyl. 

5. The compound of claim 1, wherein R^ and R* are fluoro. 

6. The compound of claim 1, herein R^ and R^® are ethyl R"^ is methyl, and R^ 
and R^ are fluoro. 

7. The compound of claim 1 , -v^erein X^ X^ and X^ are 

8. The compound of claim 1, wherein X\ X^, and X** are S, 

9. A method for specifically and selectively detecting and/or measuring the 
activity of an organophosphatase eiizyme in a biological fluid, which contains at least 
omgnophosphatases and phosphatases, said method compxiaboig: 

(a) contacting the fluid with a compound of the formula I: 




0) 



wherein 

B? is selected from the group consisting of H, cyano, Ci-Ce alkyl, Ci-Cs 
perfluoroalkyl, Cj-Ce alkenyL, C^-Cs alkynyl, aryl, andheteroaryl, formyl, carboxamide of ttie 
formula -(C=0)NR^R^ v^re R^ and R^ are independently H, alkyl having 1-6 carbon atoms, 
an aryl, or R' and R^ taken together form a saturated 5- or 6- membered ring having the 
formula -<CH2)r-M-(CH2)2- w^ere the ring moiety M is a single bond, an oxygen atom, a 
methylene group, or the secondary amine -NR^- ^ere R^ is H or alkyl having 1-6 carbon 
atoms; 
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is selected firom the groi^) consistiii^ of hydroxyl, cyaao, nitro, halo^ amino, 
amido, a^do, acetal, ketal, imido, sul&i, sulfonyl, sulfijiyi, solfomethyl, salt of sulfomethyl, 
Ifaiocyanato, aldehydo, keto, carbamQyl, uiethane, ureido, guamdino, Ci-Ce alkylanunoa C]» 
Ce aoylamino, Ci-Cg aU^^lamido, Ci-Cg alkyi, Cx-Cs alkoKy, Ci-Cc perfhioroalfcyl, 
halomelhyU Cj-Ce alkylthio, CH^b cyctoalkyl, Ci-Cg haloalkyl, Cs-Cg halocyoloalkyl, Ci-Cs 
hydro35yalkyI, Cs-Cb hydroxycycloalkyl, Ci-Cs alkoxy C^Ce alkyl, Ci-Ca alkoxyoarbonyl, 
C2-C6 alkoxycarbonyl Ci-Ce alkyl, carboxy d-Ce alkyl, carboxy Ci-Ce alkoxy, dicarboxy Ci- 
Ce alkyl* dicarboxy Ci-Cg alkoxy, Cz-Ce cyanoalkyl, phosgphono Ci-Ce alkyl, phosphoryl Cr 
Cs alkyU mono-, di-, and txisacchaxides^ nucleic acids, oligonucleotides, amino acids, 
peptides, and proteins, and Cz-Cg alkenyl, C2-C6 alkynyl, aryl, aiylcarbonyl, and lieteroaryl, 
^hich may be optionally substituted with a substituent selected fi-om the group consisting of 
hydroxyl, cyano, nitro. halo, amino, amido, azido, acetal, ketal^ imido, sulfo, sulfonyl, 
sulfinyl, thiocyanato, aldehyde, keto, carbamoyl^ methane, urcido, and guanidine; 

is H or Ci-Q alkoxy; 

R* and R*** are ethyl; 

R^ and R^ are halo or hydrogen; and 

X^, X^, and are independently O or S; 

(b) measuring the fluorescence of a fluorescent product formed during fhe 
contacting; and 

(c) conelating the measured fluorescence -with the activity of the 
organophosphaiase ^izyme. 

10. The method of claim 9, ^vherein the organopbosphatase is paraoxonase. 

1 1 . The method of claim 9, wherein the organopbosphatase is OFH. 

12. The method of claim 9, wherem R^ and R" are ethyl, K* is methyl, R^ and R* 
are fluoio, and X * , X^ and X' are 

13. The method of claim 9, wherein X^ and X^ are O, X^ is S, R^ and R^ are H; R^ 
and R" are ethyl, and R* is methyl. 

14. The method of claim 9, wherein the fluid is a biological fluid, 

15. The method of claim 14, wherein the biological fluid is selected from the 
group consisting of bloody blood-derived compositions, s^um, cerebrospinal fluid, urine. 
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saliva, mSk, ductal fluid, tears, semeo, cell orih 
e^qiressioiL of paraoxonase or mutations of parac 
fiactionation of paraoxonase or HDL firom biolo 

1 6. The method of claim 1 S, wherein 
vein or gland. 

17. The me&od of claim 14, wheieis 

18. The method of claim 17, wherein 
water, or swab. 

19. A method for selectively detectiE 
suspected to contaia an organophosphatase and 

(a) contacting the sample with a con 




wherein 

is selected &om the group consisting 
peifluoroalkyl, Cz-Ce alkenyl, Cz-Ce alkynyU ar 
foramla -<C'0)NR^R^ where and are ind 
an aryl, or R^ and R^ taken together form a satui 
formula -(CHz)2-M-(Caa2)2- vflicte the ring moi 
methylene grovqp:, or the secondary amine — KR'- 
atoms; 

is selected fiom the group consisting 
amido, a^do, acetal, ketal, imido, sulfo, sulfony 
thiocyanato^ aldehs^o, keto, carbamoyl, urelhexi 
C6 acylamino, CpCfi alkylamido, Ci-Cs alkyl, C 
halomethyl, Cj-Ce alkylthio, Cs-Cg cycloall^U < 
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hydicwyalkyl, Cj-Cb hydioxycycloalkyl, Ci-Cg alkoxy Ci-Cg alkyl, C2-C« alkswycarbonyl, 
Ca-Cfi alkoxycarbonyl C,-Cfi alkyl. carboxy Ci-Cg alkyl, carboxy C,-C« alkoxy. dicarboxy Ci- 
Cfi aJkyl, dicarboxy Ci-Ce alkoxy. Cz-Ce cyanoalkyl, phosphono Ci-Cs alkyl, phosphoiyl Ci- 
Q all^I, mono-, di-, and trisacoharides, ouoleic acids, oligonucleotides, amino acids, 
peptides, and proteins, and Cz-Cs alkenyl, Cj-Ce aBkynyl, aryl, aiylcarbonyl, and heteroaiyl, 
Twiuch may be optionally substituted with a sobstituent selected fix>m the group consisting of 
hydroxyl, cyano, nitto, halo, amino, amido. azido. aoetai; ketal. imido, sulfo, sulfonyl, 
sulfinyl, thiocyanato, aldehyde, keto, caifaampyl, urettiane, ureido, and guanidine; 

is H or Ci-Ce alkoxr, 

and are ethyl; 

and r' are halo or hydrogen; and 

X'.X^andX^ are independently O or S; 

(b) measuring tfie fluorescence of a fluorescent product fbnned during the 
contacting; and 

(c) correlating the measured fluorescence with the activity of the 
otganophosphatase enzyme. 

20. Hie method of claim 19, wheiein the organophosphatase is paraoxonase. 

21. The method of claim 19, wherein the organophosphatase is OPH. 

22. The method of claim 19, wherein and are ethyl, is methyl, and R^ 
are fluoro. and X\ X^ and are O. 

23 . The method of claim 1 9, wheiein X* and X^ are O, X^ is R^ and R* are H; 
R'^ and R" are ethyl, and R* is methyl 

24. A method for specifically and selectively detecting and/or measuring the 
activity of an organophosphatase enzyme immobilized on a support, which comprises at least 
oxganophosphatases and pho^hatases, said method comprising: 

(a) contacting the support with a compound of the ibxmula I: 
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CD . 



wherein 

R' is selected fimn the ggovp consisting of H, oyano. Cx-Cg alkyi, C-Cg 
peifluoioalkyl, Cz-Cg alkenyl, Cj-Cs alkynyl, aiyl, and heteroaryl, foimyl. caiboscaraide of the 
fbnimIa-(C=0)NR^R* where R* and R' are independently H. aOkyl having 1-6 caibon atoms, 
aa aiyl, or B} and R* taken together fenn a saturated 5- or 6- membeied ring having the 
formula -(CElz)2-M-(CH2V ^we the ring moiety M is a single bond, an oxygen atom, a 
methylene gioiqp. or Ae secondaiy amine -NBJ- JvbsK R^ is H or alkyl having 1-6 carbon 
atoms; 

R'* is selected from the group consisting of R hydroxy], cyano, nitro, halo, amino, 
amido, azido, acetal, ketal, imido, sulfo, sulfbnyl, sulfinyl, sulfbmediyl, salt of sulfomethyl, 
thiocyanato, aldehydo, keto, carbamoyl, urethane, uteido, guanidino, Ci-Ce alkylamino, Ci- 
Ce acylamino, Ci-Cg alkylamido, Ci-Ce alkyl, Ci-Cg alkoxy. Ci-Cs perfltioroalkyl, 
halomethyl, Ci-Ce aBsylthio, Ci-Cg cyoloalfcyl, Ci-Cg haloalkyl, Cs-Cg halocycloaDcyl, Ci-Cg 
hydroj?yaJkyl, Cj-Cg hydroxycycloalkyl, Ci-Ce alkoxy C-Cg alkjl, Cz-Cs alkoxycarbenyl, 
C2-C6 alkraycarbonyl Ci-C^ alkyl, carboxy Ci-Cs alkyl, carbojcy Cj-Cs alko^qr, dicarbcnqr Ci- 
C6 alkyl, dicaiboxy Cj-Ce alkoxy, C2-C6 cyanoalkyl, phosphono Ci-Cs aH^l, phosphoiyl Ci- 
Ce alkyl, mono-, di-, and trisaccharides, nucleic acids, oligonucleotides, amino acids, 
peptides, and proteins, and Cz-Ce alkenyl, Cz-Cg alkynyl, aiyl, aiylcaibonyl. and heteroaryl, 
which may be optionally substituted with a substituent selected fiom Ae group consisting of 
hydroxyl, cyano, nitro, halo, amino, amido, arido, acetal, ketal, imido. sulfo, sulfonyl, 
sulfinyl, thiocoranato, aldehyde, keto, carbamoyl, urethane, urddo, and guanidin^ 

R^ is H or Ci-Ce alkoxy; 

R'andR^areelhyl; 

R'andR" are halo or hydrogen; and 

X^, and X^ are independently O or S; 

Cb) measuring the fluorescence of a fluorescent product fonned during the 
contacting; and 
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(c) CQirelatiiig the measured fluorescence with ifae activity of the 
organophosphatase enzyme, 

25. The method of claim 24, wbsr&n the organophosphatase is paraoxosase. 

26. The method of claim 24, wherein the organophosphatase is OPH. 

27* The method of claim 24» wherein the support is a memhiane, resin, biosensor, 
mzciotiter plate, nanotube or dipstick, 

28. The method of claim 24, wheram and R^** are ethyl, R* is melhyl^ R^ and R* 
are fluoro, andX^ X^, and are O. 

29. The method of claim 24, vrherein X* and X^ are O, X' is S, and R® are H; 
R^ andR^^ are ethyl, and R'* is methyL 

30. A compomd of the formula 11: 




wherein 

R"-R** are selected fixim the groiqi consisting of Ci^Ca alkyl, Cs-Cb cydoalfcyl, Ci-Ce 
haloalkyl, Ci-Cg petfluoroalkyl, Cz-Ce alkenyl, and Cz-Cs alkynyl, and aryl, arylcarbonyl, and 
heteroaryl, which may be optionally substituted with a subslituent selected ftom the group 
consisting of hydioxyl, cyano, nitro, ludo, ammo, amldo, azido, acetal, ketal, imido, sulfo. 
sulfonyU sulfinyl, thiocyanato, aldehydo, keto, carbamoyl, urethane, ureldo, and guanidino; 

X*— X^ are independently O or S; 

n and m are 0 or 1 but m and n cannot be 0 simultaneously; and 

R*^- R^^ can be H or any substituent so long as the compound of fonnula n upon 
hydrolysis jprovides a fluoresorat compound. 
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31. HiB eompound of daim 30, wherein the hydiojl3fsis takes place at the P-X* 
and/orP-X' bonds. 

32. The compound ofclaim 30, wherein m and n are 1. 

33. The compound ofclaim 30, whwein R>'- R^* are independently selected from 
the group consisting of H, hydroxy!, cyaao, nltro, halo, ammo, amido, aado, acetal, ketal, 
imido. sulfo, sulfonyl, sulfinyl, snlfomdhyl, a salt of sulfomethyl, thiocyanato. iddehydo,' 
keto, carbamoyl, urethane, ureido, guanidino. Ci-Cs alkylamino, d-Ce acylamino, Ci-Cs 
allqrlamido, Ci-Qs alkyl, C,-Q! alkoxy, C-Cs alfcylihio, Cs-Cg cycloalkyi, C-Q haloalkyl. 
Ci-Ce perfluoroalkyl, fomyl, carboxamide of the fonnula -{C=0>NR^R* D»h«ae R' andR=* are 
mdependently H, aJkyl having 1-6 carbon atoms, an aryl, or R* and R* taken together form a 
saturated 5- or 6- membered ring having the fozmnla -(Cf^-M-(CHi)y- vvhere the ring 
moiety M is a single bond, an oxygen atom, a methylene grxap, or the secondary amine - 
NR^- where R^ is H or alkyl having 1-6 carbon atoms, an atyl, or R' and R* taken together 
form a saturated 5- or 6- membered ring having Ifae formula -<afc)2-M-(CH2)r- where the 
ring moiety M is a single bond, an oxygen atom, a m^lene group, or the secondary amine 
->JR^- where R' is H or alkyl having 1-6 carbon atoms, Cjr-Cg halocycloalkyl, Ci-Cs 
hydroxyalkyl, Cs-Cj hydioxycycloalkyl, Cj-Ce alkoxy C-Cs alkyl, C^Cs alkoxycarbonyl, 
C2-Cfi alkoxycarbonyl C-Ce alkyl. carboxy C-Qj aHgrl, carboxy C-Cc alkoxy, dicarboxy Ci- 
Ce alkyl, dicarboxy C,-Cfi alkoxy, Cj-Cfi <?yanoalkyl. phosphono C,^ alkyl. phosphoryl C,- 
Ce alkyl, mono-, di-, and trisaceharides, nueleie acids, oligonucleotides, amino acids, 
peptides, and proteins, and Qz-Ce alkenyl, CrCs alkynyl, aryl, aryloarbonyl, andheteroaryl, 
which may be opdonaUy substituted with a substhueut selected fiom the groi^ consisting of 
hydroxyl, cyano, nitro, halo, amino, amldo, azido, acetal. ketal. hoido, sulfo. sulfonyl, 
sulfinyl, thiocyanato, aldehyde, keto. carbamoyl, urethane, ureido, and guanidino. 

34. The compound of claim 30, wherein R"- r" are independently selected from 
the group consisting of Cj-Ce alkyl, C^-Cs alkenyl, Cz-Ce alkynyl. aryl. and heteroaiyl. 

35. The compound of claim 30, wherein R"- R'" are independently selected from 
the group consisting of Ci-C<s alkyl, Cj-Cs alkenyl, and Cz-Ce alkynyl. 

36. The compound of daim 30, wherem r"- R" groups are mdependently 
selected from the group consisting of Ci-Cj allsyl. 

37. The compound of claim 30, wherein R"- R** is efliyL 
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38. A compound of formula IE 




wherein X^-X? ajre O, R^^-R^ are H. R"-R^* are ethyl; andm and n are 1. 
39. A compound of fomiula 11: 




ivheiemX*,X^XlandX'^ are O; X® and Xf^ are S; R^^R^* are H; R"-R" are ethyl; and m 
and n are 1. 

40. A method for specifically and selectively detecting and/or measuring ihe 
activity of an organophosphatase enzyme in a fluid, which contains at least 
organophosphatases and phosphatases, said method comprising: 

(a) contactixig the fluid witb a compound of the formula II: 
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Tvhexeizi R -R are selected &om the groiqp consisting of H and groups or atoms otfaa than 

X^- X'are independently O or S, n andm axe 0 or I but m and n cannot be 0 
simultaneously, and R^^- R^^ can be H or any substituent so long as the compound of fomiula 
n tqpon hydrolysis provides a fliioiescent product; 

(b) collecting the fluorescent product; 

(c) measuring the fluorescence of a fluorescent product formed during the 
contacting; and 

correlating the measured fhiorescence -with the activity of the 
organophosphatase enzyme. 

4L A method for selectively detecting an organophosphatase enzyme in a sample 
stispected to contain an organophosphatase and a pbosphatase comprising 

(a) contacting the sample with a compoim.d of the formula II: 




wherein R^ ^-R^^ are selected from the group consisting of H and groiips or atoms other than 
H, X^-3^are indepii^ndently O or S, n and m are 0 or 1 but m andu cannot be 0 
simultaneously, and R^^- R^ can be H or any substituent so long as Ifae compound of formula 
n upon hydrolysis provides a fluorescent product; 

(b) collecting the fluorescent product; 

(c) measuring the fluorescence of a fluorescent product formed during the 
contacting; and 

(fS) correlating the measured fluorescence with the activity of the 
organophosphatase eru^yme. 
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42. A method for specifically and selectively detectiiLg and/or xaeasuiing the 
activity of an organopliosphatase enzyme immobilized on a support comprlsiiig: 

(a) contacting the sxxppatt with a compound of tiie foimula II: 




H, X^- are independently O or S^n and mare 0 or 1 but m and n cannot be 0 
simultaneously^ and R^^- can be H or any substitaent so long as the compound of fomula 
n icpon provides a fluorescent pzoduc^ 

(b) collecting the fluorescent product; 

(c) measuring the fluorescence of a fluorescent product formed during the 
contacting; and 

(d) coirelatingtiiB measured fluorescence vvith the activity of the 
organophosphatase em^me* 
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